Flavonoids have differential effects on glucose absorption in rats (Rattus norvegicus) and American robins (Turdis migratorius).
Mounting evidence suggests that small birds rely largely on non-mediated intestinal absorption of glucose through the paracellular pathway, while non-flying mammals rely on mediated absorption across the enterocyte membranes by using glucose transporters SGLT-1 and GLUT-2. Relying on non-mediated transport of glucose may decrease its absorption rate at low glucose concentrations but may release small birds from the effects of glucose transport inhibitors. We evaluated transport by using flavonoids known to inhibit glucose transport in vitro. Quercetin, isoquercetrin, and phloridzin were tested in rats (Rattus norvegicus) and robins (Turdis migratirius), and naringenin, naringenin-7-glucoside, genistein, epigallocatechin gallate (EGCG), and phloretin were used only in rats. By using a pharmacokinetic approach that involves serial blood collection and area under the curve calculations, we determined the bioavailability of 3-0-methyl D-glucose, the non-metabolized analogue of D-glucose. Six of the eight flavonoids tested in rats significantly decreased the absorption of 3-0-methyl D-glucose, while none of the flavonoids tested in robins significantly decreased the bioavailability of 3-0-methyl D-glucose. We conclude that flavonoids effectively decrease glucose absorption in rats, which rely on mediated absorption of glucose, but that flavonoids do not have an effect in robins, which rely on non-mediated absorption of glucose.